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This listing of claim*, replace.-. - prior w^ion-* and m ~ s <f claims m tic 
application. 

listing of Claims 
1-38. (canceled) 

• { i n s.J t i v v 1, s f 

a semiconductor substrate; 

v. ' ! t s v v 

.source and dune, e tenons m said channel region y% herein saui channel region is located 

Ht t» , f < . v < t • i c v 

at least first and second pinning regions formed m said semiconductor substrate wherein 
x i ns are formed in a vicinity of i boundary between sah nm 

(, i j< ; ^ , < , i t. v\ i \ d o udn'l die ^ust 

and second pinning regions is shifted from that of other portions of the channel rcgion-i«4fee 

a gate insulating Him formed over the channel region; and 
a gate electrode over the channel region with the gate insulating Him interposed 
therebetween, 

wl » re» ;ai< first m 1 *.-cou< pinning segsons are arranged along sua! hot ida y and are at 

t St ! v X ^ 1 V G 1 <-om s C , . . K *. ' d ! > 1\. *,>>- n 

\ s e^ v T seu'cconji u de\ it cc n claim 39 wherein 3dk 

to 5 x b ! " atmns/ciiiC 

1 Prei " ■. vt > I v <■ m-( due it - tau avu . ijukU'i w k en 

j c v c si c dp s, rcg salfngsxd bourn s ! < c b.3 i 
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-2 Ot, ! ^ v: If J ! < n J f O . Oi C\ _ ! v o 

interval between said first and second pi.mi.ing regions is 0.04 io 0.6 i 

43. (Cuncnth Amended) A semiconductor device comprising 
a semiconductor substrate; 

a channel region formed in said semiconductor substrate; 

soun xid drab e< us d chanm - where said channel region is cafe 1 
between said source and dram regions; 

. ^ s ^ s ! t *ewneieir 
said first and second pinning regions are banned .in a vicuoty of a first boundary between said 
, Mill region x Ik >o . w to . end " itu n on euerg) and of each of the i ot and second 
> > i ^ e t xot o is < en l *Htf, v-t4 

at L 1 ! > i ^ - i m K'O k wIiokm 

it t 1 t t , | 5 i ^ ! <- > " - S < ! 1 1 < 11 \ U 1 

Jo. s .j - d Jo f meg i 

a gate instil tth Urn formed o\ ei the c i a ne egion and 

a gate electrode over the channel region with die gate insulating film interposed 

therebetween., 

<% S t v i ^ >. n l - n i ' w <. 

< i i o _ s v. ^us o ^oanea \ ju i 

corductivs!) type oiAand bom second, dwd and fourth pmwng nwions an- opposite m that of 
said source and drain regions. 

4. {Previously 1 ed 1 nniiwto ievk race . t to claim 43 wherem said 

firs and set rinra contai purity at a concei \iil f 1 x 10 
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third and fourth purong i>-vn>n- cent m an hnporit} of j concentration vdihsn a range ot ! x I0 ! 



i s i u ccording to claim 43 where 

width of said first and second pinning regions along said boundary is 0.05 to 0.3 urn. 

r b t i * . f <. <. i a>u oi\ r4h\'K iti j 

^ ] lS ! 1 iO H ! ! K \ 1 ! ^".00 

u esentccj) 1 emiconductor device bug to cia where 
interval between said first and second pinning regions is 0.04 to 0.6 am. 

49. (Previous! 1 1 1 - m. m c ing to e i 43 wherein 

interval between said third and fourth ginning regions is 0.04 to 0.6 am. 

^ ended) A semi dor device compdsh 

a semiconductor substrate; 

. dunce' ^ « - e I w ^ , 5 0 ^ - -, n U< 

v race awU eni regs - s;k anrc! ^ • nUnn s d channel n.cion ss located 

K ' , 1 \ i Ml!), i s 

s - rs i 1 o 1 t i said se inductor substra herein 

id 1 'v w >. n i ( ^ - - ^ ^ i 1 n s i ' i i i < v ^ e 'vu! ihd 

t ! one of the source and t t when; band of each* irs 

ana second pinning regions is shifted from thai of other portions of die channel t i t 1 > 

.Si 1 , 1 \ 10 > "> ' V V, v. Md 

dec e over the channel ix 1 i n Im interposed 

therebetween. 



to 5 x 10'" atoms/ c nr. 
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therein s 5 j < ' scc< md pi egions c arnmger * 1 \ eo 

a conducux in type which is opposite to said source and dram regions, and 

wherein said fust and second pinning regions are overlapped K said gale electrode at 
least partly. 

51. (Previously Presented) The semiconductor device according lo claim 50 wherein said 

i ^ i M 1 s ) i i_ I ! ^ f i < - o v 

to 5 x l(V y atoms/cm 3 . 

52. (Previously Presented) The semiconductor device according to claim 50 wherein a 
width of said first and second pinning regions along said boundary is 0.05 to 0.3 urn. 

53 u b I i t a \ o i on v i < v * emman 

i-nterva xtween si i firs > sec* ! i ins 5 o is 1 to 0.6 urn. 

54. (Currently Amended) A semiconductor device comprising: 
semiconductor 

chi me egkn led in said semiconductor s h 

< isK v and dram regions in said channel region wherein said channel region is a e 
hetvs n sard source and r i oi - e i a urcc drai gions ai 
p-o\ .do: !i k , a v thereof; 

at least firsi and second paining regions Ibrnicd in said semiconductor substrate wherein 
said first ami sec id inning regions a e brined 1 a vie nt> oi a •><< ndary between said channel 
i e of the source ai ms, and wherein an ei i of ea 1 

M «. O t -» j ) Wfi - c_ r In? 

. c ab „ x 1 b 1 v. 1 x ^ i me . P anu 

ic dectiedi. < ! t >. i k vnh i be i ' i mlerpesed 
I ' between, 



* s i ! s- ! i ! seco dp tgregio c get soundarj 
a conductivity type which - opposite to said source and drain region;:. 

in \ 1 . e v 1 c i iuf v m xl, < ^ u 1 ^ , 1 N V. Vl ^ 

metal silieidc layer comprises tita.nmm smade, 

56. (Previously Presented) The son (conductor device according so claim 54 wherein said 
I t si v i s < pi c i ei on within a range of i 1 

to5x I0 : " atotns/enr. 

s t 1 i i v i v l ^ i laon 5 1 w <vred 

v.\ J 1 wi \ : 1 hi ■> n 0 " urn 

58 ented) The sei i nni 54 sv herein an 

interval between said first and second e nr regions is 0.04 io 0.6 i n 

T ' \ i ' v e ' u (i i v . u h in ei i n hi 

K 1 'tit..! i f , 1 ! n i v -st* 

w vp u s i „ > i <. Iotjn n 'vur' cnJ 

between sait ei regie i v. t e c i e i ns and l and 

fourth pinning regions are arranged along said second boundary and are of a < ; i type 
\ i v s i source i 

00 (Previous!) Presented) fk semieonduch i de\ ee accord ng to c a m ibrtl & 
cornpr sing at least third and forelh pimur.g region - mum 1 ;n «an] st nucrentjemr sdm-tn tc 

U I ' U 1 DO i. f 1 J i ) 1 \ 

here con said channel region and die oilier one on. so , dram o.gVi s and said third and 

iiiinin l i ( 1 U> ill v < ! ^ ! i 

which is opposite to said source and drain regions. 
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'^1 '.Vim'' "a v i O i L v O- i tec 

;j i r i sale cone snhs 

wherein sak 1 and foui i > ued ciinty of a sec-one ^< v ] 

etweea said chanae ion i here of the source and dra s > I ( i i 

i eg s v ^ a v k K VTX 

v hw nito 1 >v t >■ i > <-( i 1 

i (Previc s Present - cPm dt e, ecurdl }g m claim 3>> when n the 

t ai.u i>!-'i <. * tv- i i w <i,uMvK \\ in a --.iddsaorH 

1 1 ! \jl Lit is S < 1 )I s. ! < i l •> 

( (Previously Prt I he sen ! t devk m&igtocl i 43 vhere 
j i 1 i egions are separated rom on moth b> imalerK oi d ctaa 

egton having nduciivil \ i s > t s 1 < 1 drain regis 

64. (Pi y P d) I : evice accordi 1 ! % K t i ! e 

i s s ! c ) t< .separate i I c ! e 5 n J 

K<.0-!i \f«. HOlt Rn\HUOX->lH :s nC i-.V.T, .S UkU ! b<Iid SOU! (. c K re .O I 

O n us s . . i , 'u i'l t. v! "o 'ill in Lr 

ist and second pii-r.ii p<J < i I channel 

region having a conductivity type which is the same as that of said source and drain regions. 



